The equilibrium measure for the number of busy servers in an M=M=N=N queue with N servers and Poisson input rate N is a truncated Poisson distribution N N . We here derive some asymptotic results for the rate of convergence of the number of busy servers to this equilibrium for N ! 1 in the "subcritical" case 2]0;1 . Our results improve recent contributions of
Introduction
In the M=M=1 queue with potentially in nitely many servers, a Poisson input with rate > 0, and a Poisson output at normalized rate 1, the number of busy servers is described by a birth and death process (X t ) t 0 on N 0 = f0; 1; : : : g. The generator of this Markov process is given by G f(n) := (f(n + 1) ? f(n)) + n(f(n ? 1) ? f(n)) (n 2 N 0 ); (1.1) its unique invariant measure is the Poisson distribution . In the M=M=N=N model one has only a nite number, but usually large number N of servers such that incoming customers are not served when the queue is already lled up. The number of busy servers is modeled here as a Markov process (X N; t ) t 0 on f0; 1; : : : ; Ng with generator G N; f(n) := 1 fn<Ng (f(n + 1) ? f(n)) + n(f(n ? 1) ? f(n)) (n = 0; 1; : : : ; N) (1.2) and the Poisson distribution N truncated at N as invariant measure. An important part of the work on this Erlang loss model concerns the loss rate in steady state; see GS, K] . In this context it is an interesting question how much time the queue needs to reach its equilibrium distribution N (su ciently well) if it starts at time 0 as an empty queue. This is mainly interesting for a large number N of servers where it is useful to write = N for the input rate. The rate of convergence for N ! 1 was investigated recently by Fricker et al. FRT] who observed di erent rates of convergence for the cases 2]0; 1 , = 1 and > 1. The purpose of this note is to improve the analysis in FRT] for the subcritical case 2]0; 1 . Our main result is the following asymptotic Theorem 1.1 in particular has the following consequence which is the main result in FRT] for the subcritical case; it was proved there by using coupling arguments. We note that a behavior of the rate of convergence as in Theorem 1.1 is known for some other models; we mention the Ehrenfest model with N balls (see Diaconis et al. DGM] and Voit V1]) and Brownian motions on the unit spheres S N R N+1 (see Voit V2] ) for N ! 1. The statement of the lemma is now clear.
We now use Lemma 3.2 in order to estimate the total variation distance of N; N t and N t .
This is based on the following simple estimation: Proof. This follows in the same way as Theorem 1.1 by using Proposition 2.2 (instead of Theorem 1.3) and Corollary 3.3 with a = 1 + 2d.
3.5. Remark. We do not know whether the statements of Propositions 2.2 and 3.4 remain valid for d 1=2.
